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(54) 12Ca0.7AI203 COMPOUND INCLUDING HYDROXY GROUP ION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a 
12Ca0.7AI203 compound which can retain OH- 
ions at a high concentration even at high 
temperatures of >1,300'' C, to provide a 
production method therefor, a 1 2Ca0.7AI203 
sintered compact highly densified so as to be 
provided with translucency, and to provide a 
method for quantitatively determining the OH- 
ions of the compound. 

SOLUTION: A 12Ca0.7AI203 compound powder 
subjected to hydration reaction in water, or in a 
solvent containing moisture, or in a gas 
containing water vapor is converted into a 
compact. The compact is sintered in the 
temperature range of 1 ,200 to 1 ,450'' C in an 
atmosphere under the oxygen partial pressure of 

>103 Pa to produce the 12Ca0.7AI203 compound. In addition, 12Ca0.7AI203 
compound powder subjected to hydration reaction in water, or in a solvent 
containing moisture, or in a gas containing water vapor is converted into a 
compact. The compact is sintered in the temperature range of 1,200 to 1,450'' 0 
in a dry oxidizing atmosphere under the oxygen partial pressure of >104 Pa. and 
under the water vapor partial pressure of < 102 Pa to produce the translucent 
sintered compact. 
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[iSSi] 1 3 0 0 °c ja±(DSiaicfct^-c toH-^7t-> 

^iSSS-e^JtL^-S 1 2 C a O • 7 A I 203^b^!B5^ 
ffi^b*ttfc 1 2 C a O - 7 A I 203SHS»$fil«-r-6 C 

^a*#t;tt»4»r-. ^fOJSf&^-dr/c 1 2 C a O - 7 A 
I 203<b^«3»«:^. !&mmtL. K^^IE 1 o3 P a 
JaJia)S?HSl4»-e. 1 2 O O^CA^^ 1 4 5 0°C<DigS® 
ffi-e^^-r^il^tlCcfc y 1 2 C a O • 7 A I 203^b^!fe 

1 2 C a O . 7 A I 203^b^iftt»i** . «J^f*<bL. Wt 
m^f£^ 04 PaJa±. *5KSt5J'BE1 02 PaiaT(D$fe 
<SM^bSffia*T?. 1 2 O 0°C*^^ 1 4 5 O^'CtOSfi® 
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] SSri 021cm-3iitJ:ir*KS-f^> 

(OH-)^a}gL. t^-o^ 3 o o**cJii±a>aJt-e. 1 03 

^PBlia±lct5f= y 1 Ol9cm-3|U±(Z>;Ba[frOH--f 
>^aSLjait«Ct*»«i:-r'Sl 2CaO • 7 A I 

[ii^s 2 ] ^iissrc^-r 'g>ffi>t^^iiissiS/»< 9 8% 

lfil±-^. 'Xg8&S4 0 0'^8 0 0nm'e. ii^ 

1. 5mmC0!aiSI*l::S*LT. Sii^ 5 O %)ai_ta>S5fe 
ttlf^-T'SCitSl^a.t-r^ 1 2CaO • 7 A I203<b 

l*7KS5tl^^t;m«:*r**:fOSl5*ii'fcl 2CaO ■ 7 
a Ja±(D»ffl»4>-e. 1 2 O O^^AxS 1 4 5 0'*C(7>^g 

®ffl-e^iK"ri)C<!:^!^a<t-r^ii*«iffitt(Di zo 

a O • 7 A I 2O3<b^iKlC0ftfi£^i*o 

fi^^^^^tr^ft^-eTKlosit^-t^fc i 2 c a o - 7 

A I 203<b^«3»i**. )«fl^f*^bL. Km»l±1 04 P 
aJsl±. *aiSl»IEl 02 P a jaTa)K«M^bl|fflSi* 

-C. 1 2 O O'CA^iE) 1 4 5 O'CCD^jg^ffl-C^JS-r^C 

[fi*^5] 3 5 6 0 cm-ljfifi|CDiftg!^nQai|R3SS* 

«ffl-r^c:i:$»«-i--5»*3Si^fctt2E«<Di 2C 
ao - 7 A I 203^b$«i4»l::^***t'SOH--<;J->a> 

[0001] 

IC^-eizB»S<b*ttfc 1 2 C a O - 7 A I 203^|gt*: 
>St)i;rc. 1 3 O 0°CJsl±a)SjSl?OH--r:i->^:gB$ 
PbISI* 1 2 C a O • 7 a I 203fit«S(*fcBi'r 

to O O 2] 

^^mt^o ZiOtzHb^ asttt^WT'S 1 2 C a o • 7 
A l203«ISi**»«Ci:A<T*#*tl*. ifeffi-^^-fe^^ 

h^>r K^. »^bffi»^?6:it*0#S(*^g3fe*T 

$f>|C. 1 2CaO - 7 A I203lia»)5:l^^^^>^ 
ai4^^-r^«&*tvrt^-63b< (M. Lacerda, J. T. S. 
Irvine, F. P. Glasser, and A. R. West. Nature. 33 

2. 525, 1988) . zH^mnm7&m<om#mmmt Lx 

[0 0 0 3] LA^L. 1 2 C a O • 7 A I 203(iit^|g 
tttJfc-Sir^HTtey. 1 3 64**C-C?1 6KPBia)fifcS^ 



froTt. Sli88S(D$?I9 0%<DflHSffiSL3^^^^f>tt3B: 
t>c:<t*<^&^tiri^^o (M. Lacerda. J. T. S. Irvi 
ne, E. e. Lachowski, F. P. Glasser and A. R. West, 
Br. Ceram. Trans. J. 87, 191, 1988)o 
too 0 4] ^fc. OH-^:*->^#t;<b&1fttt»3^< 

»It>tlrt^^*^ :itih>o>it^^^ 1 3 o o**c]a±cojg 

U\zmrtOH--(:t>t)milSLL. feSlMcSJCUr. H2 
Oih^dry. 4b^«l*3&^^i!S«LrL^5o ^Otzlb. 1 
3 0 0°Cia±<7)^;:gr% OH--f ;f>^«J$tf*^1b$!tel 

t0 005l 12CaO-7AI 203*lCli. S-f 
't<0^—iyiZ^mi^*li>Ztf}<^i^tlXl^^o m^L 

li. m'^om&ay^m^xmmi.tz 1 2 c a o - 7 a 1 

203li. fifca<DOH--r:*->^#t;i:*tlTl>'5o (R. W. 
Nurse, J. H. Welch and A. J. Majumdar. Trans. Br. 
Ceram. Soc. 64. 409. 1965) «;«a554'. 1 

2 C a O • 7 A I 20zt<±f&^tl^tm^^HXl^^. 
(=£5/1^: • gJl|«M . Saift • J. Ceram. S 

oc. Jpn. . 102. 772, 1994.) 
to 00 6] LA^L. 1 2 C a O • 7 A I 203^b^1^4> 

liStfCt^^fA^ofcL. 1 2 C a O • 7 A I 203«»ilC. 

**iTl^JSl>o * ^iZ^ 1 2 C a O ■ 7 A I 203lcag 
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V^iSSffi-rr^^L^^ 1 2 C a O - 7 A I 203eilS«: 

to O O 8] 

t»H*«a-r 1 2 C a O • 7 A I 203 

T? 1 2 C a O • 7 A I 203<b^«3*i*«L. »t>tt/=jb 

^ifti*. ©iffliLfcUfflmTTi^js-r^ciriCcfcy. eie 
aife#-eft»Lfcflt«(*i*. a3tett*^LTfcy. 1 3 

O 0''Cia±a>i5S-et. 1 Ol9cm-3ja±<DSSafilCO 

to 00 9] "r*t3*>. :^nmt. ^s-eio2icm-3 

Ja±l^7KMS^;l->(OH-)^agL. ;!)^oi 3 0 0°C 
JU±<DSJtT*. 1 03ftPBlJaJilZt>fcy 1 Ol9cm-3|5i 
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^ 1 2 C a O ' 7 A I 203^b^ifeir-fe^o 

[0 0 10] zmt^mt. 7K4=. 

fc. 1 2 C a O • 7 A I 203<b^«3t»f**. fifcJ^ft^b 
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[OOlll^fc. Sifea^S (2. 6 7g/ 
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<bL. 04 Pam±. 02 Pa 

iaTOKiSK^b||ffl^«T?. 1 2 O C^CA^t) 1 4 5 ot: 
COSSffiffl -e JSIg-r C <»: (c J: o T ft ^ # o 

[0 0 131 ^tc. *^fl^f*. 3 5 6 O cm-l36ffi0[)ift 
*n«iRKjSSfiJffl-r^^i:*1#»-r^±iB(r>1 2Ca 
o • 7 A I 203fb^«a«ic#w**i'SOH--f :^->a>^ 

[0 0 14] 

$Sr. -^^^tlfz 1 2 C a O • 7 A I 203<b^1^«»«: 
■efc^o 1 2 C a O • 7 A I 2034b^1»»f*<D^«/* 

tat^o C a]^i^<t Uri*. CaC03. C a O. ^fr 
(*Ca(7)i*Kfb#1&. Alll#4<tUT. a- A 1203. 
r-A I 203. d-A I 203. A I (OH) 3. ^tzlt 

H20i: 1 2CaO • 7 A l203*<J5fCL, 1 2C 
aO • 7A I 203fb^«8*lCOH->r*>A<«A*tt 

[0015]«Pttf. O. 2%(Z)7K»S^t?X^y — 

;u4>lc 1 2 C a o • 7 A I 203<b^1»»(**SA-r^^ 

SlCa)lS«. 1 2 C a O • 7 A I 203<b^ar*. ttlzft 

[0 0 1 6] *»J5l£*-t±fc1 2CaO • 7 A I 203<b 
-^'^t^i^^. 50MPaJa±. »*L<l*200MPa 
Jfil±<D»7KlETT?fi£}^L. 1 200°CUlJi»^L<li 1 
3 5 0**CT?. 1 03 P a Ul±a>j?am*-CgijS 

SffofriS^. OH--<;*->l*fSi:A.<!:«fai**L-r. 1 
o19cm-3]^Jia>BSSI::OH--f:^>$»J#-r'5 1 2 



CaO- 7A I Q203it^^m&tii^m^Ztt<X'^ 

[0 0 17] Km^m o4p aia±. ^mL<itmm 
»aE 1 o5p a ja±. i o2p a ^^Ta>nm& 

m^mt<\^±L. is^ttt^ ^-r 4b i 2 c a o - 7 a 
i203fb^iaieiS<*s«^ci:3b<m*-g>o k^»iea<i 

03 p a laT-CI* 1 2 C a O • 7 A I 203'lb^<a3&<<fta> 
«affl»:i^fbL'V>-ru^o ^fc. 1 4 5 0'^ja±t?ld:, 1 

2 c a o • 7 A I zozit^mtrnm-r^o 

[O O 1 8] C(7> 1 2 C a O • 7 A I 203fb^<a4J|C^ 

^**t^oH--<;i->(*3 560 cm-iiSfiSa)#^KJtt 
aS^fJJffl-r ^ C t ic J: oTSS^W-r-S ^ ^:3b<-C* 

So 

[00 19] 

mmm^ 

1 2 : 7 Oit-^^ttCOC a C03t r-A I 203(DS^» 
S^^J'BE2 X 1 o4 Pa. *aiaE8 x i o2 p 
aiDSffiST. SSI 3oo°c-eHtiJ5t£;^t^-. #^*t 

f-1 2CaO • 7 A I203fb^1*|^. *5i^^0, 2%^ 

W-r 4 X ^ y - -e TfC- 5 L )Si< *fp JR«; 
^i±fco »t>nfrt»^$2 o OMP aa>ii:^-eS|*H::^ 

JE 1 X 1 o5 Pa. ^MfM^Ks p a a>9i»Mitns% 
T-ei 3 00 "C-ei Z^Hib^Py 4r B^mm^Lfzo 

[0 0 2 0] 3 5 5 O cm-1#iSa>qRi|X^S/)^t>. OH 
--f:l-><7>^;uqft^^»e*e = 9 0mo |-1dm3cm 

^tt-&OH--r:i->/Bffi<D;:aSl 3 0 0*'CfCte(t€)eie 
B*ra»»tt$^-ro 1 3 0 0"C-C 1 2RPBla>flHS»T?l 
X 1 O20 cm-3a);SS(7)OH-^;j->;5)<at**tLrL^S 

A^t)1 3 0 0**CT?1 OOOSJra«l#Lrt,. 3x 1 o19 
c m-3a>o H--<;*->$a»L-^-:5(t'5 w 1 3£><prfig-efc 

[002 11 ^tz^ m&»a>mmimammLtz^. # 

^^^Tofco Sii^ (%) I*, xmtft^mioiz^'t^ 
mm^^m I a)tt; I X I ox 1 o oir cfcorsa^tt 
«o -ea>2jax'<^ h;u^H3fc^-ro 4 8^Bsa>j»is 

^PallCclzor. 1. 5mmJla>«jgtt:(crpr«««-C5 

[0 0 2 2] mmmz 

1 04 Pa. 7kl3ia^J^E8x 1 o2 PatDSSSlT-CI 

3 00 "cr-1 2mi\m&Lfzo mh>*itzm&mt. 

^>0<b*2l5£L^t^ (1. 5mmi9^|ZTSifi¥4 X 1 O 
-5%) o fi«eaeffifi«*9 8%Ja±-Cfcofro 
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m^\Z^':>X. SSr-2x 1 o20 cm-3(3f>OH--r:J-> 
[0 0 2 3] 

immCD^m^ *^^(7> 1 2 C a O • ? a l 203^b^«g 
[O O 2 4] *fg^a)2S3ttt^Wr^ 1 2 C a O ■ 7 A 



[01] mt&mMi^ifmmm 2\zjsi^xoH-^7t> 

[@2] SIJfifi!ll*e^§it>ttfc 1 2 Ca O • 7 A I 203^b 

'^^'P\z^mtsix^OH-^7t->(D}^m(D^&^ SCO 

I® 3] Hlfiftll r^<b+LfcS*1t1 2CaO • 7 A I 
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